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THE COVER
The 1968 fishing season has been
one of the best in memory.
Photographer Tom Carbone found this
successful angler on the
Crooked
River, near Bolsters Mills.

THE SACO
By Stuart E. DeRoche
Fishery Biologist

H

White Mountains of New Hampshire,
1,890 feet above sea level, the Saco River starts
its 120-mile journey to the sea. Travelers along
highways 302 and 16 in the White Mountains are impressed by the beauty of this small, mountain stream
as it tumbles and bubbles its way along. Near Bartlett
and Jackson, New Hampshire, it is difficult for one to
believe that this little trout stream is the "MAINE" Saco
River - the flat, sandy-bottomed, deep-water river that
Maine people know - as it criss-crosses the highways
and byways for 80-odd miles between North Conway,
New Hampshire, and Saco, Maine.
The Saco River once supported runs of Atlantic
salmon, shad, and alewives. The insurmountable falls at
Hiram used to be a popular fishing spot for Atlantic
salmon; because of their steepness and formidability, they
prevented salmon from ever reaching the New Hampshire
segment of the Saco River. The Ossipee and Little Ossipee
rivers were frequented by Atlantic salmon moving up the
Saco drainage in search of spawning sites, but these runs
have long been extinct. This is borne out in an 1873 report of the Commissioner of Fisheries which states, "the
brood has been extinct for many years in the Ossipee
and Little Ossipee rivers and had become much reduced
at least 80 years ago." The same report states, "there are
many dams now on the Sace River; and those at Saco and
Biddeford render the falls at that point, which were always
difficult, quite insurmountable. Since 1860 there have
been four salmon taken in the mouth of the Saco River
in Shad nets. One of these was caught in 18 73."
IGH IN THE

The Saco River and its tributaries
drain a portion of New Hampshire
much of southern Maine.

and

What has caused the loss of salmon runs in the Saco
River? Perhaps a statement by Dr. A. C. Hamlin that
appeared in the May 1869 issue of Lippinscott's Magazine
adequately answers this question. Dr. Hamlin wrote
"This almost complete extinction of the noblest of fishes
in this State is not the result of the workings of natural
law, but due entirely to causes within the control of man.
The torch, the spear, the seine, the barrier dams of the
lumbermen, and the choking sawdust of their mills have
produced disastrous effects; and, in consequence, but few
of our largest rivers contain now any salmon at all . . .
We may justly add to the above causes the introduction
of the voracious pickerel-The Tyrant of the Watery
Pl.ai~. The area in this State originally occupied by this
numature shark was very limited, and we even have doubts
whether it was to be found anywhere in Maine prior to
the year 1700."
" In ~ 873, the U. S. Commissioner of Fisheries reported,
the d1sappearan~e of salmon from so many rivers appears
to have been entirely the result of artificial causes, chief
~mong which is the obstruction of the way to their breedmg grounds by impassable dams. In the Saco River where
the dams so completely exclude salmon from all suitable
spawning grounds, that, without the intervention of any
other agency, they would have extinguished the broods
that naturally frequented the Saco."
There is little doubt that the building of dams on the
Saco River and its major tributaries is the major cause for
the decline and eventual extinction of the Atlantic salmon
runs in the Saco. Not only have dams prevented salmon
from reaching the spawning grounds, they have inundated many miles of suitable habitat that salmon need for
survival. Most of the long stretches of swiftly-moving

This dam at Biddeford is the lowermost of
I I on the Saco's main stem.
2
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water that once served as spawning and nursery areas for
salmon are no more than fiat, deep-water stretches that
now provide habitat for the numerous species of warmwater fishes that abound there.
An occasional salmon is caught in the Saco River estuary, but this is undoubtedly a stray from one of Maine's
(or Canada's) rivers still supporting runs of sea salmon.
Even as early as 1873, the Commissioner
of Fisheries
suspected that the rare salmon occasionally observed in
rivers like the Saco must be regarded as strays from some
of the "better preserved rivers."

P

has not been a major problem, in spite of
the fact that the Saco River is located near the more
heavily populated areas in Maine. The Maine Water
Improvement Commission's 1955 classification report of
the Saco River says, "at the present time stream conditions
throughout most of the Saco Basin are comparatively
good. The entire basin generally produces class 'B-1'
water and although much of it has no 'man made' pollution natural bacterial density and organic color keep it
from Class 'A.' "
It is possible, therefore, that the Saco can bear the distinction of being the cleanest of Maine's major rivers.
This does not mean to imply, however, that the Saco
River does not have pollution problems; but pollution to
the extent that it is deleterious to recreational boating,
camping, canoeing, and fishing, is quite minor, and it
becomes a major problem in only a few localized areas.
We can be thankful that the effects of pollution on the
present quality of the Saco River drainage as a whole
have not been widespread. Population and industry arc
presently concentrated at Biddeford and Saco, and it is
here that the Saco drainage receives its heaviest and most
serious pollution load. Municipal sewage and industrial
wastes from these two communities affect downstream
water quality, and for the last five miles, the river has
received a "D" classification. Class "D" water is suitable
for transportation of sewage and industrial wastes without
nuisance, and for power, navigation, and other industrial
uses for which it is acceptable.
The excellent striped bass fishery and the large run of
alewives that now exist in the Saco River estuary below
Biddeford and Saco to Camp Ellis is evidence, however,
that pollution is not greatly affecting the runs of these two
anadromous species of fish. Pollution is destroying the
shellfish industry, however, by keeping the tidal fiats in
the Camp Ellis and Biddeford Pool areas closed to shellfish harvest.
Tannery wastes entering the Saco River at Bar Mills
present a problem during periods of low water and high
temperatures. This pollution is not extensive in its harmful
effects, as it becomes diluted in the main river, but it is
harmful to local fish populations and to fish migrating
into the area.
OLLUTION

OF Atlantic salmon to the Saco River is
perhaps permanent, but the Saco today provides thousands of outdoor enthusiasts many happy hours of canoeing, boating, camping, and fishing enjoyment. There isn't
a day during the summer when people aren't canoeing, or
boating, or fishing, or swimming, or camping along this
much-used waterway. The annual tally of people enjoying the recreational assets of this river must ·total well
into the thousands, and the returns of this watershed to
the recreational industry, both in regional economy and
outdoor adventure, is certainly tremendous.
The Appalachian Mountain Club had this to say about
the Saco River in the New England Canoeing Guide:
"In the mountains [the Saco River] provides extremely
exciting and sporty canoeing in the early season and good
white water work later in June. Lower down are many
opportunities for summer travel. The 'Upper Saco,' as
the section above Bartlett is commonly known, is one of
the most exciting and difficult canoe runs ,in central New
England. Below Bartlett and down to North Conway it
still provides excellent white water canoeing up to June,
with fine views of the mountains thrown in for good
measure. From North Conway to Conway there is more
time to look around to enjoy fine views of the mountains
across the North Conway intervale, but this section can
seldom be run later than June unless the season is exceptionally wet. From Fryeburg down, the river is larger and
usable all summer long."
Sport fishing aplenty is available in the Saco River
drainage. For example, there is good trout fishing in the
upper reaches of the Saco that is maintained in part by
annual stocking and partly by wild trout populations; from
the Maine border to Fryeburg, an annual brook trout
stocking program has improved the main-river fishery
during May and June. In the main river below Fryeburg
to Hiram Falls, smallmouth bass and chain pickerel pro-
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The Saco is much-used for canoeing and
other forms of recreation.
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Culverts and bridges under
roads, and drop-inlet water control structures, make excellent
dam sites as far as beaver are
concerned, since they usually
form constrictions
where less
dam building effort is required.
That the road or structure is
eventually flooded out does not

concern the dam builder in the
least. So a few days and nights
of gnashing of beaver teeth to
cut materials and build a dam
sometimes causes considerable
gnashing of human teeth at the
end result.
In many cases of this sort, state
employees have to resort to dras-

A beaver dam constructed on a fence installed in front
of a road bridge. Beaver can often be persuaded
to build on a fence placed in this position,
especially if the fence is erected as soon as possible after
they have started building in the culvert or bridge.
Poles wedged against the abutment help to keep the
dam from washing under and plugging the bridge.

tic measures-such as dynamiting
- to remove or discourage the resident engineers. However, in some
instances
a valuable wildlife
marsh is created at a nuisance
site, and the game wardens and
biologists concerned are quite reluctant to destroy it. Fortunately, destruction is not always nee-

A valuable wildlife marsh created by a beaver dam
built on a fence in front of a road culvert.
To employ this fencing technique
successfully, the road
embankment must be high enough to assure that the
beaver will not be able to flood the road by
building a dam higher than the road bed.
The proper officials must also be consulted to determine
that the road embankment will not be
damaged by having standing water against it.

A water level control pipe installed in a beaver dam.
These devices are used to obtain optimum water levels in a
flowage and prevent damage through excessive flooding.
The intake is on the bottom upstream end and
is usually put over water four or more feet deep.
Beaver find it very difficult to plug them if they are
installed this way. By instinct, beaver seldom try
to plug the downstream outlet.

Co-author Myron Smart
to trim the downstream
built on a fence in front
of this sort is sometimes
resident engineers from
over the fence and into
6

is shown using lopping shears
side of a beaver dam
of a culvert. Periodic maintenance
required to prevent the
building the dam up
the culvert.
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essary.
By using the nuisance
beaver control techniques shown
here· and consulting with landowners and others. concerned,
Fish and Game Department workers have been able to turn many
of these liabilities into assets
benefiting Maine's citizens, both
animal and human.
Co-author Bob Boettger repairs a wire cage type beaver control
structure installed on the drop inlet of a Department-constructed
wildlife marsh. Beaver were prevented from plugging the drop inlet,
became discouraged,
and moved upstream a short way where
they built a dam and created a flowage of their own.
Installation of the control structure changed a nuisance
situation
into an additional trouble-free
wildlife marsh (below).

An example of beaver being utilized to raise
the water to a more optimum level in a
Department-constructed
wildlife marsh.
The wire fencing prevents them from plugging
the out!et of the water control box (below).

Wire fencing has been used by a summer camp
owner to protect a shade tree from beaver damage.
In this instance, the fencing is welded wire with a
2" x 4" mesh four feet high. It can also be used to
protect shrubs. Tarred paper can also be
used for this protection.
Maine
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BASIS of all wealth. Many nations have
fought long and bitter wars to acquire it and still
more wars to retain what they had. Being such a
measure of wealth, land is subject to the laws of supply
and demand. Therefore, it follows that in the early days
when Maine was merely a province of Massachusetts, with
a comparatively low population and 30,000 square miles
of unimproved land to be had, land prices were reasonable,
to say the least.
Not only was land priced low in dollars and cents, but
comparatively low in relation to the amount of other products these same dollars and cents would buy. In those
days, man had little concern for game. Hunting was a
necessity, not a sport, and certainly the feeble efforts to
farm some of this vast wild area had little effect on the
amount of game habitat.
Just after the Revolutionary War, Massachusetts found
itself with a war debt of some $5,000,000. The General
Court (legislative body) decided a good 'way to raise
this money was to sell some of its wild lands in eastern
Maine, and on November 9, 1786, an act was passed
authorizing the sale of 50 townships or 1, 107 ,396 acres
(mostly in what is now Hancock and Washington counties) by lottery. Some 2, 720 tickets were offered for sale at
60 pounds each. Each ticket holder was entitled to a prize
varying from a tract of land one-half mile square ( 1 60
acres) to a township of some 23,000 acres. This sale was
far from a success. A drawing was held on October 12,
1787, and on that date only 437 tickets had been sold to
approximately 100 purchasers!
On July 1, 1791, a committee of three men contracted
with Massachusetts to sell 2,000,000 acres in Maine for
ten cents per acre. This contract was eventually assigned
to William Bingham, a Philadelphia banker, and by 16
separate deeds, the 2,000,000 acres was conveyed to him
by Massachusetts. This acreage was nearly equally' divided
between the "Eastern Lands" of Hancock and Washington
counties and the headwaters area of the Kennebec River.
Mr. Bingham's agents then proceeded to purchase most,
if not all of the outstanding lottery tickets, giving Mr.
Bingham almost complete ownership of these "lottery
towns."
Maine also had so-called "bounty towns" which were
certain townships cut into 200-acre lots; these Jots were
parcelled out to Massachusetts Revolutionary War sol-

8

AND IS THE

LAND •
By Richard B. Parks
Acquisition Leader, Game Division

diers who had served a given length of time (about three
years) and were honorably discharged, or to widows of
these soldiers. Soldiers or their widows or heirs had to
apply and receive certification as being eligible for a deed
to 200 acres. The act granting these bounty lands was
passed by the Massachusetts General Court in 1801. Some
applied and others did not, feeling such compensation was
inadequate for their time in military service. Often the
rights to these lots were sold by soldiers at prices varying
from $10 to $100.
In the early decades of the nineteenth century, these
lots became increasingly valuable as the lumber industry
grew. Soldiers and descendants of soldiers were, by the
1830's increasingly interested in proving their claims, as
land values had jumped considerably, and lumbermen
were anxious to buy heavily wooded land. Massachusetts ended its bounty payments in 1842 and Maine in
1 845. The following is a list of bounty towns:
Massachusetts
Maine
Mars Hill. Aroostook County
ER2 (E. Plantation).
2R7 ( Soldiertown),
Aroostook County
Penobscot County
DR2, Aroostook County
2R3 ( Soldiertown),
8R3, Aroostook County
. Somerse~ County
Woodville, Penobscot County
Moose River Plantation,
Indian Purchase, T3 and T4,
.
Somerset County
Penobscot County
An mterestmg note is that of all soldiers who applied

for bounty lots, not one settled on the lot he drew or
which was drawn in his name. Land speculators and timber operators wound up with the land; the soldiers, with
a few do1Iars for their wartime service. Generally speaking, bounty lots were sold for an average of 40 to 50 cents
per acre by the recipients.

T

IMES HAVE CHANGED,
and land values have changed
with them. Today, soil value of wild land in Maine
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economic forces that are at work moulding wild lands into
shopping centers, housing developments, and resorts? In
short, they do not fit! It is, therefore, necessary to put
aside some land if we are to preserve this sport.
Since 1940, the Maine Department of Inland Fisheries
and Game has recognized that good game lands are shrinking and that it would be desirable to purchase some
acreage in the better types of game habitat. Therefore,
a project to purchase Swan Island (Perkins Township)
containing some 1,300 acres was initiated in 1941. This
purchase was possible under the Federal Aid to Wildl!fe
Restoration Act (Pittman-Robertson) of 1937. Under
this act, the state was reimbursed for three-fourths of the
acquisition costs. The island was purchased initially for
experimental management of deer and other wildlife species, as well as a safe resting area for waterfowl. It is now
used primarily as a refuge for waterfowl, and the north
end of the island has been established as a public camping area. At the time of purchase, farms on the island
were bought for an average of about $8 per acre ( exclusive of improvements) but including the standing timber.
Since this first purchase, the Department has been in
Lil'-'
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land costs have
e lands, the state
re same land for
areas where the
.e type, has been
altered, and once
destroyed, its value is forever lost to game and marine
fisheries.
The 103rd Maine Legislature recognized the values to
be lost if salt marsh and other coastal wetlands were
destroyed; it passed a law requiring approval on both
state and local levels before an alteration project can be
carried out on coastal wetlands. This law focuses attention
on the value of these areas and aids in halting the destruction of our valuable marshes and fiats.
The state has also encouraged the federal government
to purchase a large quantity of this land type in southern
Maine to preserve it for yet untold generations, and an
active program of purchase is now underway,
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of game land purchase by the state or federal governments cannot be to supply a place for all
those who buy a license to hunt, although perhaps this
would be a noble effort. Rather, it is an act of preservation to keep high quality game habitat from being snuffed
out by the encroachment of what we choose to call
civilization.
HE OBJECT
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and the competition for it

has risen to $10 to $20 per acre plus the value of any
timber upon it. The end is not in sight, nor will it be until
the population of our country levels off. It is now in a
steep climb with the two hundred million mark already
passed.
With an increase in population, it naturally follows
that the supply of available wild land decreases and that
in such a situation, the laws of economics cause the
price of land to rise. Another human trait is also brought
out. Man, like nations, is territorial by nature, and when
the supply of open territory is decreased, his territorial
traits become stronger. He tends to want to use his own
land as he wishes, and to control the trespass of others on
it. The "No Trespassing" sign vouches for a landowner's
territorial nature.
Where do game and the sport of hunting fit into the
economic forces that are at work moulding wild lands into
shopping centers, housing developments, and resorts? In
short, they do not fit! It is, therefore, necessary to put
aside some land if we are to preserve this sport.
Since 1940, the Maine Department of Inland Fisheries
and Game has recognized that good game lands are shrinking and that it would be desirable to purchase some
acreage in the better types of game habitat. Therefore,
a project to purchase Swan Island (Perkins Township)
containing some 1,300 acres was initiated in 1941. This
purchase was possible under the Federal Aid to Wildlife
Restoration Act (Pittman-Robertson) of 1937. Under
this act, the state was reimbursed for three-fourths of the
acquisition costs. The island was purchased initially for
experimental management of deer and other wildlife species, as well as a safe resting area for waterfowl. It is now
used primarily as a refuge for waterfowl, and the north
end of the island has been established as a public camping area. At the time of purchase, farms on the island
were bought for an average of about $8 per acre ( exclusive of improvements) but including the standing timber.
Since this first purchase, the Department has been in
Maine
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the process of acqumng game lands as funds permitted
and now owns some 19 ,225 acres dedicated as game management areas. Most of these places were bought with
federal aid monies and are open to hunting, fishing, and
trapping by the public during the regular open seasons.
At the present time, the Department is actively purchasing land in two places for new management areas and
"has its eye" on several more. Once purchased, these
lands are forever preserved for use of game and, with
regulations, the sport of hunting.
As with most tangible things, rising land costs have
become an established fact. To buy game lands, the state
must compete with prices offered for the same land for
other uses. This has been keenly felt in areas where the
purchase of salt marsh, a most vulnerable type, has been
undertaken. This land can be filled or altered, and once
destroyed, its value is forever lost to game and marine
fisheries.
The 103rd Maine Legislature recognized the values to
be lost if salt marsh and other coastal wetlands were
destroyed; it passed a law requiring approval on both
state and local levels before an alteration project can be
carried out on coastal wetlands. This law focuses attention
on the value of these areas and aids in halting the destruction of our valuable marshes and flats.
The state has also encouraged the federal government
to purchase a large quantity of this land type in southern
Maine to preserve it for yet untold generations, and an
active program of purchase is now underway.

T

of game land purchase by the state or federal governments cannot be to supply a place for all
those who buy a license to hunt, although perhaps this
would be a noble effort. Rather, it is an act of preservation to keep high quality game habitat from being snuffed
out by the encroachment of what we choose to call
civilization.
HE OBJECT
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Dick Parks (left) of the Game Division took students
from the Bryant Pond Conservation
School on a field trip
to the White Mountain
National
Forest where they
viewed forestry and game management practices.

An adding machine in a boat?
Fishery biologists Chuck Ritzi and Mal Redmond
use it as a recorder to register the length,
weight, and mark of fish caught as part of the
Johnston
Pond - Jo-Mary
Pond project.
10

Ray Lemelin and Charlie Tappan
the Engineering Division
recently completed work on a new
dam and fishway near the
Bryant Pond Conservation
School.
Maine
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Assistant Game Division Chief Skip Spencer and
Otis Bacon of the Kennebec Water Power Co.
examine some 25 duck boxes built by men of that
company durinq the winter and installed earlier this year.

Maine wardens last year checked
more than 130,000 fishermen
and spent more than I 0,000 man hours
on boat law enforcement.
Warden George Edwards asks,
"May I see your boat registration,
life preservers, and fishing license?"

It was a clippin' bee -held at the Governor
Hill Hatchery.
Fishery and hatchery men got
together to mark, usually by clipping
one or more fins, togue to
be stocked. All togue stocked now are
marked, as are about 50 percent
of the salmon and about
90 percent of the brown trout.
Maine Fish

and Game -
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The Alewife:

MASTER OF THE QUICKWATER
By Keith A. Havey
Fishery Biologist

A

THE NON-GAME fishes of Maine, probably
none quickens the pulse or stirs the imagination
more than the alewife as, in almost unbelievable
hordes and at times against seemingly impossible odds, it
thrashes, glides, and contorts in turn to make its way
through rapids, up fishways, and over waterfalls to reach
its upriver spawning areas. No other species offers the
general public - fishermen and non-fishermen, men,
women, and children, young and old - as fine a chance
to observe the behavior of a fish during a phase of its
life history and in a natural environment. To those of a
poetic bent, this little silvery fish well exemplifies the spirit
of life and springtime.
Our friend the alewife is what is technically known as
an anadromous fish. Like the salmon and shad, the sea
lamprey and the sturgeon, it spends most of its life in the
sea but enters fresh water to spawn, However, landlocked
forms exist that spend their entire lives in fresh water.
Until 1966, Maine had no known populations of the landlocked form. That year, landlocked alewives were introduced into three Maine Lakes from Cayuga Lake, New
York, as an experiment designed to test their value as a
food fish for our salmon, trout, and other game fishes .
The studies are still in progress, and Maine Fish and
Game will undoubtedly carry an article concerning the
landlocked alewife and our experiments with it in a later
issue.
But for now, let's confine our attention to the anadromous alewife which is equally at home in fresh water and
in the sea. For the purpose of this life history, I have
drawn heavily upon publications by Rounsefell and Stringer
(1943), Baird (19 5 3), Bigelow and Schroeder ( 195 3),
Havey (1961), and upon personal observations on many
runs over an 18-year period.
MONG
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RANGE of the alewife is from the gulf of St.
Lawrence and northern Nova Scotia south to North
Carolina. Over its range, it is known locally as gaspereau
(Canada), sawbelly, kyak, branch herring, fresh-water
herring, and grayback. The scientific name of the alewife
is Alosa pseudoharengus, and alewife is the common name
recognized as correct by fishery biologists the world over.
The alewife is readily distinguishable from the sea herring by the greater depth of its body for a given length and
for the stronger and sharper serrations or "teeth" on the
midline of its belly. The alewife is distinguishable from
the blueback, another but even closer relative than the
herring, by the difference in color of the lining of the
abdominal cavity. In the alewife, this lining is grayish or
pinkish white, while in the blueback it is usually dusky or
blackish. Alewives can be distinguished from young shad
ENERAL

The author weighs an adult alewife as part of a
life history study at Long Pond, Mt. Desert.

Spawning ale~ives swim around and around in a closely knit
circle. Spawning takes place primarily in lakes.
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Fishway

construction
in many

has helped
restore alewife
runs
of Maine's coastal
rivers and streams.

by the outline of the edge of the lower jaw, the forward
part of which is deeply concave in the alewife but nearly
straight in the shad.
Spawning runs of alewives in Maine usually begin in
earnest in early to mid-May at water temperatures ranging
from 50 to 60 degrees Fahrenheit. In a major study of
alewife life history at Long Pond on Mount Desert Island
in Hancock County, alewives were counted each year for
several years as they passed through a fishway located
right at head-of-tide. The earliest migration to fresh water
started on April 26, 195 8. Runs were over by June 15
in all of the study years. It is during their upstream spawning runs that alewives are fished commercia1ly for fish
meal, bait, or other purposes.
Most adult alewives probably remain in fresh water for
only a few weeks or even just a few days. It is not uncommon for emigrants that have spawned and are on their
way back to sea to meet unspawned fish on their way
upstream to spawn.
However, at Love Lake in the East Machias River
drainage, Washington County, a high percentage of the
spawning run remains in fresh water for the entire summer - not leaving the lake to return to sea until the fall
rains in November. Usually such alewives are in extremely
poor condition - thin and emaciated. While the adults
commonly remain in Love Lake during the summer and
fall of the year of their spawning migration, our extensive
trapping there (both at the outlet and within the lake
itself) strongly indicates that adults never over-winter
there and return to sea the following spring.

HE FOLLOWING table shows estimated age composition
of the alewife runs at Long Pond on Mount Desert
Island between 1954 and 1959:

T

Year
1954
1955
1956
1957
1958
1959

Number
Number SamCounted pied
III
18,750 263 4,277
60,606 119 1,018
25,000
120
33,080
212
29,878
269
40,810 220

IV
14,258
47,873
12,292
22,627
12,330
29,926

Age Groups
V
VI
142
73
11,715
1] ,043 1,665
7,959 2,494
14,105 3,001
8,126 1,661

VII VIII

442
735

362

Older fish are not represented in the earlier years because the Long Pond run was one that was established
primarily by stocking adult alewives from the Orland
River from 1950 through 1953. The few five and sixyear-o]ds in the 1954 run were probably either remnants
of the small run of alewives that was present in the Long
Pond drainage at the time stocking was done or repeat
spawncrs from the 1950 to 1953 stockings.
Samples of alewives by the author from other runs in
eastern Maine have revealed the runs to be comprised primarily of alewives of ages three through six, with the older
fish most common in those runs that are lightly fished.
Maine Fish and Game -
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Tests on the Long Pond alewife run revealed that the
oldest of the alewives comprising the run ran earliest in
the season.
The following table summarizes growth (in inches) of
alewives from age one through age five determined from
their scales:
Age
I
II
III
IV
5.2
8.7
10.7
11.8
(74)
(74)
(63)
(30)
Female
5.3
8.7
10.8
12.0
(70)
(70)
(64)
(31)
All fish
5.3
8.7
10.8
11.9
(144)
(144)
(127)
(61)
Numbers in parentheses are sample sizes.
Sex
Male

V
12.2
(11)
12.5
(9)
12.4
(20)

Size of alewives of a given age and sex apparently fluctuates little from year to year. During the Long Pond study,
four-year-old males averaged from 11.5 to 11.7 inches
in the six years 1954 through 1959. Age five females
averaged 12.4 inches in 1955, 1956, and 1957 and 12.5
inches in 1958.
Beyond age three, female alewives appear to grow
more rapidly than males. Probably the slower growth of
the male alewife results from its earlier maturation.
Through a method designed to estimate the ultimate
attainable length of fish (Walford, 1946) it was calculated from the Long Pond alewife data that the ultimate
attainable length for male and female alewives was 13 .1
and 14.0 inches respectively. Of 674 males measured
during the Long Pond work, only two exceeded the estimated ultimate attainable length of 13.1 inches. No females
exceeded 14.0 inches. These ultimate lengths refer specifically to alewives from Long Pond, but among 18 8 fish
sampled from other Maine rivers only three males and one
female exceeded the ultimatertengths determined for Long
Pond fish.
Of 1, 194 alewives examined for sex at Long Pond
between 1954 and 1959, 674 or 56.4 per cent were males.
At Love Lake in 1967, 22 or 52.4 per cent of 42 alewives
checked for sex were males. The Long Pond work was
done at head-of-tide. The Love Lake sample was taken
about 28 water miles from tidewater. Sex ratio among
alewives is probably not far from 1: 1, but indications are
from all data at hand that males may predominate slightly.
13

more depending on her size. There is no parental care of
the young.

YOUNG ALEWIVES grow very rapidly and by early
July may be an inch or more in length. Emigration
to the sea often begins in July with the young fish 11/2 to
2 inches long. Emigration continues until December or
sometimes even into early January, with the emigrants
reaching lengths of four inches or more. At Love Lake,
late summer and fall emigrants average 150-175 per
pound.
Indications are strong that the time of emigration of
the young depends largely upon volume of outlet flow.
In lakes where flow down the outlet falls off rapidly in the
early spring and continues at a low level until fall rains
come, most emigrants will remain in the lake until fall.
The peak of the emigration will be from October through
December. On the other hand, at those lakes where outlet flow remains high throughout the summer, emigration
will begin in July and will not last so long into the fall.
The latter lakes are often those with outlet dams where
spring freshets are held and metered out gradually during
the summer months in a reasonable volume.
In years when fall rains fail to materialize in substantial
quantity, emigration may be delayed so long that it does
not occur. We base this observation upon experience at
Love Lake where, in low water autumns, we have seen
large numbers of alewives in the lake that never did emigrate through our traps which on occasion have been
operated throughout the winter.
If emigration is delayed beyond a certain point in early
winter, it appears that the young alewives die in the lake.
On those occasions at Love Lake when indications were
that many young alewives were still present in the lake at
freezeup, we failed to trap a single emigrant during winter
or the following spring run-off. On several occasions,
adult alewives have been stocked as spawners in small
ponds without outlets to provide access to the sea. On
such occasions, young alewives resulting from the spawning have been seen in great abundance just before freezeup, but none could be found the following spring.

T

Robert Lackey, University of Maine graduate student,
removes one-year-old
landlocked alewives from gill net, part
of the study of the success and effect of the 1966
introduction of the landlocked form in three Maine lakes.

A LEWIVES

APPEAR to spawn quite frequently in consecutive years. As with members of the salmon family,
alewife spawning history can be "read" from scales with
a considerable degree of accuracy. The following table
summarizes the spawning history of 7 61 alewives sampled
in the Long Pond study previously referred to:

J-l..

Age
III
IV

v

VI
VII
VIII

Percentage
0 times
100.0
96.7
30.7
0.0
0.0
0.0

of fish that had spawned
1 time
2 times
3 times
0.0
0.0
0.0
3.3
0.0
0.0
66.5
2.8
0.0
36.6
63.4
0.0
12.5
50.0
37.5
0.0
0.0
100.0

As the alewife increases in age, accuracy in interpretation of spawning history decreases, but it is probably fairly
safe to say that no age three alewives have spawned previously, that most age four alewives are spawning for the
first time, that most age five alewives have spawned at
least once, and that all age six alewives have spawned
before.
Alewives spawn primarily .in lakes but commonly use
stream deadwaters and sometimes even streams with moderate velocities. During the spawning act, males and females swim around and around in a closely knit circle,
periodically breaking the surface much in the manner of
a large trout swirling after a dry fly. Many a fisherman
has spent many a fruitless hour casting at swirls that
appear to be a large game fish breaking water when actually what he is seeing is spawning alewives.
According to Belding (1921), spawning occurs at 55
to 70 degrees F. The eggs are adhesive and cling tightly
to bottom materials. Incubation period is short, ranging
from 48 to 96 hours at 72 degrees F. to six days at 60
degrees. The eggs are about 0.05 inch in diameter, and
the young, upon hatching, are about one-fifth of an inch
long. Each female lays from 60,000 to 100,000 eggs or
14

HE

PART OF our Love Lake alewife project, we have
counted the number of spawners entering the lake
each year for several years and counted out of the lake
the number of young that they produced as emigrants.
These data will be published in their entirety· in a scientific journal at the completion of the project, so only a
couple of examples will be presented here.
Our smallest spawning run was only six alewives. We
think there were four females and two males in this tiny
migration. These four females produced 222 emigrants
during the summer and fall.
At the other end of the scale in spring 1967, 594 ripe
adult alewives entered Love Lake as spawners. During

A

s
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summer and fall 1967, 438,330 young alewives left the
lake. Our sample for sex indicated that about one-half
of the 1967 run were females. So if approximately 300
of the adults were females, each female produced about
1,461 emigrants. With the emigrants running at about
150 fish per pound, Love Lake grew a minimum of about
2,922 pounds of young alewives in 1967 or approximately
4.3 pounds per acre. I say a minimum because, of course,
some alewives died naturally in the lake and some were
eaten by other fishes.
It is probable that the majority of alewives remain in
the general vicinity of the stream-mouths from which they
have emerged, but little is really known about this phase
of their life history. In a project on sea-run brook trout
carried out in Jonesboro in the 1950's, alewives of ages
one through three were caught regularly in our traps as
they moved up and down the estuaries with each tide
cycle. As a matter of interest, young shad and young
bluebacks were sometimes mixed with the alewives.

Commercial landings of alewives in Maine average
about 3-million pounds annually.

It is certain, however, that at least some alewives move
well off shore because catches of 3,000 to 4,000 pounds
per haul were made by trawlers about 80 miles. off the
coast of Nova Scotia in 60 to 80 fathoms of water in
1936.
Food of both juvenile and adult alewives consists primarily of plankton and shrimp, but tiny fish and fish eggs
are taken, at least by the adults at sea. Huge schools of
young alewives can often be seen "flipping" on the surface
of lakes, but this may or may not be part of a feeding
activity. In the study on landlocked alewives presently in
progress at Echo Lake, feeding habits of small alewives
are being studied in detail. The study should shed interesting light on the food habits of alewives in lakes.

D

THE PAST 25 years, giant strides have been
taken in Maine to attempt restoration of alewives to
their former abundance, particularly in northeastern coastal regions of the state. Nearly all major rivers or streams
east of the Penobscot have now been opened to alewife
migrations, primarily through river surveys followed by
construction of fishways through dams which previously
blocked the lake spawning and nursery areas.
Runs of the Damariscotta and Orland rivers, which are
intensively fished, produce a commercial catch that averages over 200 pounds per acre of lake spawning and nursery area per year; and in recent years, important steps
have been taken on the East Machias River to bring that
watershed up to its tremendous potential as an alewife
producing river.
Recently the federal government set up a program of
financial aid designed to help in the restoration of all
anadromous fish. Funds are available for work in Maine,
and alewife restoration work is on the eligibility list.
Let us hope that eventually the alewife, master of the
quickwater, will be restored to its former abundance, in
areas where feasible, and again become a significant natural resource of our state.
Literature Cited
URING

Baird, F. T., 1953. "The status of the alewife fishery in Maine."
Fisheries Circular No. 13. Maine Dept. of Sea and Shore
Fisheries. 9 pp.
Belding, D. L., 1921. A report upon the alewife fisheries of
Massachusetts. Mass. Div. Fish and Game. 135 pp.
Bigelow, H. B. and Schroeder, W. C., 1953. "Fishes of the Gulf
of Maine." Fish. Bull. 74. U. S. Fish and Wildl. Serv., Washington, D. C. pp. 101-106.
Havey, K. A., 1961. "Restoration
of anadromous alewives at
Long Pond, Maine." Trans. -Am. Fish. Soc., Vol. 89. pp.
212-217.
Rounsefell, G. A. and Stringer, L. D., 1943. "Restoration and
management of the New England alewife fisheries with special
reference to Maine." Fish. Leaflet No. 42, U.S. Fish and
Wild!. Serv., Washington, D. C. 33 pp.
Walford, L. W., 1946. "A new graphic method of describing the
growth of animals." Biolo. Bull., Vol. 90. pp. 141-147.

Alewives are used commercially for
lobster bait and fish meal and are smoked
for human consumption.
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the common snapping
turtle ( Chelydra serpentina), dates back
more than 100 million years in geological
time! Many other creatures evolved and perished
during the earth's history, but the snapper has survived as one of the few relics of those mysterious
ages of long ago.
Not only has it survived, the snapping turtle actually thrives in a variety of waterways from southern Canada to Florida and west to the Rocky Mountains. It reaches its largest size and greatest abundance in the warmer climates. Turtle hunters, for
example, captured 20,000 in Reelfoot Lake, Tennessee, in 1948, yielding 31 tons of dressed meat that
sold for $18,600.
But in Maine, this turtle is near the edge. of its
range. Although common in sluggish, weedy waterways in southern and central Maine, I know of no
records north of Moosehead Lake or in western
Aroostook County. The cool climate of our northwestern highlands apparently is a little too severe
for this cold-blooded reptile.
Turtles grow slowly. Yet, individuals weighing
up to 48 pounds have been taken in central Maine.
Such specimens may have an upper shell, or carapace, 17 or 18 inches long and 14 inches wide.
Stretched out, head to tail, 40 pounders. measure
nearly three feet. All of the huge old snappers that
I have seen were males. I have recorded 31 that exceeded 25 pounds.
A few years ago we examined 177 snappers to
find what they ate in Maine - and we were surprised! Many contained up to % quart of the succulent shoots of cattail and pickerel weed, usually
bitten into chunks an inch or so long. Eight of
every 10 obviously had fed on aquatic plants. But
their bill of fare was liberally sprinkled with insects,
snails, frogs, eels, shiners, suckers, bullheads, piedbilled grebes, ducklings, and small mammals. It was
obvious that while tender plants were the mainstay
of the diet, almost anything else, dead or alive, was
taken.
The rich and varied life in a marsh provides abundant food for the snapper to accumulate heavy rolls
of yellow fat before winter. By early fall, most of
the turtles have congregated in muddy bottoms to
hibernate.
When the water warms in late April or early May,
the snapper resumes. activity. Nesting occurs in
June. This is the period when people begin to notice
turtles along roads, sand bars, and gravel banks. The
female may wander several hundred yards from
water in search of a warm, sandy site for nesting.
She first digs a hole several inches deep with her
fully webbed, sharp-clawed feet, then lays 30 to 70
eggs. The shells of these white, round eggs are
tough- if dropped on a hard surface, the eggs

O
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UR LARGEST REPTILE,

THE ANCIE
By Dr. Malcolm W. Coulter
Associate Director in Wildlife
School of Forest Resources
University of Maine

bounce. Covered with earth, the eggs. are left to
develop by heat from the sun. Some 60 to 90 days
later, if there has been enough sun and natural heat,
the tiny turtles hatch. Soon they head for the nearest water and are on their own. Survival depends
upon their luck.
There have been records of eggs that did not
hatch during the summer, but wintered over and
hatched the next season. This "hibernation in the
egg" is a most remarkable phenomenon.
Not all snapping turtle nests hatch. Skunks, raccoons, and foxes quickly dig up and eat many of the
eggs on some nesting areas.

A N OLDER turtle is sometimes nicknamed "old
.t'- mossback." The name is natural because of the
growths of algae common on the olive brown or
rich mahogany shell. Newly hatched turtles are
Maine Fish and Game - Summer, 1968

NT SNAPPER
lighter colored than their stained, often scarred
parents. Typically, the tiny shell shows three distinct ridges or keels along the back. These keels
disappear as the turtle grows. Both young and
adults have a row of horny projections along the
top side of their powerful tails.
The armor of the turtle affords remarkable protection. The shell is made up of two main layers,
with horny outer scutes and the inner bony plates.
so arranged that the seams of the two layers usually
do not coincide.
Turtles usually withdraw into their shells if disturbed. The snapper's shell, however, does. not cover
as much of the body as. with most tur'tles, But any
disadvantage is made up by this turtle's aggressive
behavior on land.
When disturbed on land, snapping turtles. strike
at any intruder with lightning thrusts. of their
sharp, horny beaks. Sometimes they lunge forward
to reach a foe. Although the neck appears short, it
can be extended several inches during attack since
it is withdrawn in the shell and body in a somewhat
S-curved fashion. Large snapping turtles cornered
on land should be treated with respect!
Maine Fish and Game - Summer, 1968

However, the aggressive old snapper on land becomes a shy, retiring individual in water. His only
reaction seems to be that of escape from disturbance.
Commercial turtle trappers, who hold large numbers in tanks, frequently wade in among dozens of
turtles to select those being sent to market. Swimmers have little to fear of snapping turtles. that are
in the water.
In its favorite weed-grown marsh, the snapping
turtle prowls slowly along the bottom seeking food.
Or it may float near the top of the water, shell beneath the surface but with nostrils and eyes protruding just above. When disturbed, it slowly withdraws its head, causing scarcely a ripple, and then
swims to the bottom out of sight. On cool, clear
waterways, the few snappers present may sun on
rocks or logs. However, unlike the abundant painted
turtle, snappers are seldom seen sunning on objects
in shallow, warm waters. Here they more often lie
just beneath the surface and escape detection from
all but the keenest eyes. The abundance of their
nests along sandy banks, is a more reliable clue to
their presence and abundance than are sight records.
There are ready markets for turtle meat in New
York City, Chicago, Baltimore, Detroit, and many
other cities. Despite the turtle's ugly appearance,
its meat is light-colored and tasty. Turtle soup,
snapper stew, and turtle cutlets are choice items for
the gourmet.

been said that the snapper is little
loved. Ugly, surly and pugnacious, sometimes
odorous, it is perhaps no wonder. And if you are a
fisherman or a duck hunter, you probably imagine a
huge old mossback, waiting patiently in the shallows, thinking of fat trout and plump ducklings.
The only fallacy to that is the snapper doesn't think!
He reacts to almost anything in his environment
and eats whatever comes. easiest.
An occasional game fish or a duckling is taken.
And in areas such as farm ponds managed for fishing, or small farm marshes with broods of ducklings,
the chances for predation are too good, and snappers
should be removed. But on large areas, these turtles
are seldom abundant enough to reduce fish or fowl
significantly.
Then too, the fish, fowl, and the turtle lived together long before you and I arrived. After all, creatures resembling man have been around for only a
million years or so. Whether we can survive the
next million may be questionable in view of our misuse of our planet. The snapper has survived about
a hundred times longer. I'd guess his place in the
scheme of things may be more firmly established
than yours and mine !

I
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Peo_ele Often Ask

•••

Iiow can I get~troutfor
We are often asked, especially
the men in the Hatchery Division,
where a person can get trout to
put in a well or pond. While it
isn't really any of our concern,
putting a fish into a well to keep
it clean is nonsense. The messes
that the fish will leave in the water contain more bacteria than
the insects and plankton it would
consume.
To get to the main question fish raised at Department hatcheries can be stocked only in public waters. Wells, farm ponds,
and even larger waters from
which the public is excluded can
not be stocked with Department
fish.
Fish for stocking private waters may be obtained from any of
the five trout dealers in Maine,
whose names we will gladly furnish on request; and through the
Soil Conservation Service, fish
18

niy

...

may be obtained from federal
hatcheries for use in qualified
farm ponds.

Feeney and his wife, Electa, are
the parents of six children. They
will continue to reside at 7 Gardner Street.
Colin has been active in the
Machias Unit of PTA and is a
trustee of the Porter Memorial
Library. He plans to work at a
local sporting goods store.
Warden Howes, a native of
Patten, patrolled that area during
most of his 25 years as a warden
though his first assignment was
in the Waite-Grand Lake Stream
district. He will run the local
theater. Howe's wife, Madelyn,
teaches fifth grade in Patten.
Their daughter, Sharon, is the
wife of Warden Pilot Jack
McPhee, Plaisted.
Warden Ted White, formerly
stationed at Pittston Farm, has
been transferred to Machias to
replace Warden Feeney. Ted is
an ardent Atlantic salmon fisherman who will be right at home
patrolling the Machias River.
Norman Moulton, Brooks, has
been appointed district warden
and will work in the Pittston
Farm district. Moulton,27, worked
for the Highway Dept. before
joining the Warden Service. He
is married to the former Betty
Ann Hanson of Knox.
Warden Ted Hanson, Wesley,
has been transferred to Patten
to replace Sherwood Howes. Hanson joined the Department in
1962. The Sanford native has
been busy lately in Patten checking fishermen and bear hunters.

MOVING?
Two Wardens Retire
Warden Colin Feeney, Machias,
and Sherwood Howes, Patten, retired recently after 25 years of
service with the Fish and Game
Department. Warden Feeney,
(left, above) a native of Jonesboro, spent most of his career in
Machias though he did patrol the
Danforth district for a time.

If you are moving, please drop
us a line and give both your present mailing address (exactly as
it appears on your mailing label)
and your new one, including zip
codes. We must have this information at least four weeks in advance of the next publication
date. The magazine is not forwarded automatically, and undeliverable copies are not returned to us.
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SEBAGO FISHING - LOOKING UP!

Fishery Biologist Dick Anderson and a summer
count fish taken at Sebago as part of the
continuing study of Maine's second largest lake.

East Sebago, Maine Sebago
fishermen are having one of the
best years in recent history. Fishery biologists
Stuart DeRoche
and Dick Anderson, of Gorham,
say that they are most encouraged with the results of their
work on the state's second largest
lake.
Sebago has long been known as
a landlocked salmon fisherman's
haven. Then in the late 50's and
early 60's the salmon fishing rapidly deteriorated. DeRoche and
Anderson began a study of the
lake and soon found that the
smelts and other small fish, valuable food for salmon, were disappearing. They also found that
salmon and salmon eggs contained undesirable concentrations
of DDT.
They enlisted the co-operation
of camp owners to stop the spraying of DDT. Also, salmon stocking policies were somewhat revised.
The result has been a rapid increase of the smelt population
and resulting increase in salmon
growth, and Sebago fishermen
are a much happier lot. This
year's fish have averaged about a
pound- and-a-half,
according to
Carroll Cutting of East Sebago,
an interested citizen who keeps
Maine Fish and Game·- Summer, 1968

assistant

records of Sebago catches for the
Fish and Game Department.
The smelt run this spring was
one of the best in the state. At
one time, wardens and biologists
observed a five mile long school
of smelts in the Songo and Crooked Rivers.
The work of biologists DeRoche
and Anderson,
local wardens,
camp owners, and just interested
citizens like Carroll Cutting has
helped Sebago on its way to becoming, once again, the home of
outstanding
landlocked
salmon
fishing.

SUBSCRIPTION
EXPIRING?
Don't take a chance on missing
a single issue of Maine Fish and
Game - check to see when your
subscription expires.
If you see LAST COPY printed on your mailing label, the current subscription has run out.
The last two digits on the top
line of the label code indicate your
last issue - 93, for example,
stands for the 3rd (summer)
issue of 1969. A subscription that
has been extended before running
out will have four characters (no
blanks) in the second line of the
coding.

Commissioner
Ronald T. Speers took
this nice salmon at Sebago late
in June fishing a streamer fly.

Wildlife Quiz
1. True or false : The Maine
Department
of Inland
Fisheries and Game makes
all hunting and fishing
regulations?
2. How many litters does
the beaver have each year
and how many young to
a litter?
3. What is the difference between smallmouth
and
largemouth bass?
4. True or false: Hunter
safety training is now required for all new hunting license applicants .
5. The black bear is one of
the fastest growing Maine
animals. How much might
one weigh at birth? At
one year? At two years?
6. Pond reclamation
has
helped produce better fishing. Is stream reclamation possible?
7. True or false : The new
foot snare animal trap,
safer and more humane
than the steel trap, is ille"'al in Maine.
8. The fine for littering in
Maine is not more than :
a. $10, b. $25, c. $50,
d. $100, e. $500, f. $150.
9. Why do some brook trout
have pink meat and some
have white meat?
10. Is it legal to troll a
streamer fly on waters
which are fly fishing only?
(Answers are on page 20.)
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Foye
Named
Ass't
Fishery
Chief

Fish and Game Commissioner
Ronald T. Speers has named Robert E. Foye, to fill the vacant position of assistant chief of the Department's Fishery Division.
Foye, a native of Gardiner who
studied wildlife conservation at
the University of Maine, joined
the Maine Fish and Game Department in 1947 as a biologist with
the Hatchery Division. In 1951,
he was named regional fishery
biologist for the Belgrade region
- which position he held to date.
Bob Foye will assist Fishery
Division Chief Lyndon H. Bond
in the administration of the statewide research and management
activities of Maine's fishery biologists.
The new assistant fishery chief
is married to the former Phyllis
Brooks of Randolph. They reside
at Summerhaven,
near Augusta.

License Fees
Resident
Hunting (under 16) . . . . . . . .
Hunting (16 and older) . . . .
Combination hunting and fishing . . . . . . . . . . . . . . . . . . . .
Fishing . . . . . . . . . . . . . . . . . . .
Archery . . . . . . . . . . . . . . . . . .
Fishing: 3-day.. . . . . . . . . . . . .
(Exchangeable for season)

$ 1.00
3. 7 5
6.75
3.75
5.25
4.50
.25

Nonresident
Big game (necessary for deer
and bear)
.
Small game
.
Small game, junior (under 15)
Archery
.
Fishing: season
.
Fishing: junior (under 16) ..
Fishing: 3-day
.
Fishing: 7-day
.
Fishing: 15-day
.
(Exchangeable for season)

$30.25
15.25
10.25
15.25
9.75
1.75
4.50
5.25
6.75
3.25

For other fees, please write to
the department
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Lemuel L. Brown has been
named assistant chief engineer
for the Department.
Brown, a native of Bristol and
a graduate of Boothbay Harbor
High School, studied civil engineering at the University of
Maine.
He recently was employed by
the Bridge Division of the State
Highway Commission and previously worked for the Bureau of
Reclamation.
He succeeds John
L. Ketner, Jr., who was recently
promoted to chief engineer.
Brown is married to the former Ann Brewer of West Southport.

Happy Hunter
The following letter was sent
to the Game Division along with
a questionnaire which is sent to
randomly selected license holders.
Gentlemen:
I am answering the post card
sent to me on hunting in Maine.
This was the first year I have
hunted in Maine, and I must say
it's the most beautiful country I
ever hunted in. The place I hunted was North Newry. I got my
deer the first day out. It was a
young spike buck . . . Another
thing I must comment on was the
number of partridge, or grouse
as we call them down here. Three
or four times I flushed six at a
time . . . Back here in Warrenville, N. J., where I hunt, I'm
lucky if I see two or three grouse
a season . . . If all goes well for
me this year I will be back to
hunt that great country.

Quiz Answers
(From page 19)

1.

2. One litter is born in late May or
early June, containing two to nine,
usually three, young. Each weighs
about a pound and is about- 15
inches long.
3. The most important difference as
the name implies, is the size of the
mouth.
The smallmouth's
jaw
hinge does not extend back past
the center of the eye; the largemou th's does.
4. False.

G. Average weights for Maine bruins
are as follows: Birth, 12 ounces;
1 year, 40 to 90 pounds; two years,

130-200 pounds.
G.

Occasionally, streams can be reclaimed.
The Webhannet River in
Wells was successfully reclaimed
in 1966. However, it is a small
coastal river with no marshy tributaries and a barrier at the estuary - a rare combination.

7.

True. These traps, which are perfectly safe around children and do
not injure pets or other animals
caught in them, are not presently
legal as they are considered snares.

Sincerely,
Mr. Guy Izzo
12 West End Ave.
Plainfield, N. J.

False. The Department does make
many of. the fishing regulations,
but hunting laws are made by the
Legislature.

8. d. Not more than $100.

Maine Fish and Game occasionally prints letters of general interest. All letters must be signed,
though the name will be withheld
on request. We are always happy
to get your comments and are
especially
interested in article
topic suggestions.

9. The color of the flesh is influenced
by the fish's diet and by the color
of water in which it lives.
10. It is not legal to troll a fly on waters which are fly fishing only, it
must be cast in the usual manner.
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Lyle Frost
Killed In
Explosion
Tragedy is truck
July 1 when
Warden R. Lyle
Frost, 42, was
killed while blasting a beaver dam
in Franklin. Warden Frost, who
lived in West Sullivan, was working with a railroad section crew
removing a beaver dam which
was flooding railroad tracks when
the dynamite accidently exploded.
He is survived by his wife, the
former Elsie Robinson of Southwest Harbor.
Warden Frost
joined the Fish and Game Dept.
in 1958. He had been stationed
in Lewiston from 1961 to 1963
when he moved to West Sullivan.
Commissioner Speers appointed a board of inquiry to investigate the accident and make recommendations to help avoid future tragedies. Speers said that
this was the first such accident in
literally thousands of beaver dam
blastings which become the responsibility of Fish and Game
whenever the flowages are detrimental to safety or cause important property damage.
Named to the investigating
panel were Deputy Commissioner
George W. Bucknam, Deputy
Chief Warden Jack Shaw, and
Warden Supervisor Arthur G.
Rogers.

Peppard Named
Waterfowl Leader
J. William Peppard, Eddington,
has been named Migratory Bird
Research Leader for the Maine
Fish and Game Dept.
Game Division Chief Kenneth
W. Hodgdon said that Peppard
will continue to direct the State's
woodcock research and will also
be responsible for the waterfowl
projects.
Maine Fish and Game - Summer, 1968

He will be Maine's representative to the technical section of the
Atlantic Waterfowl Council.
Peppard studied zoology and
wildlife management at the University of Maine. He works out
of Fish and Game's Orono office.

New Look in Wardens

Gamekeeper
Retires
Gamekeeper
Alston Berry
has retired
from the Departrnent game
farm in Gray. Berry joined the
Fish and Game Department in
1957, working first as a hatcheryman and later as a gamekeeper.
He and his wife, Leta, will live
in Skowhegan.
David Wilbur, Gray, has been
appointed gamekeeper to replace
Mr. Berry. Wilbur, 24, is married
to the former Shery 1 Walker
whose dad, Lawrence Walker,
works at the Dry Mills Hatchery.
The couple has two children and
will live at the game farm.
Wardens Bob Rondeau and
John Marsh show off the new
uniform headgear - for summer work
- a Ridgeway cap; for dress a stetson hat.

LAST MINUTE NOTES
Seasons and limits have been set for several
species
of migratory
birds.
Woodcock season runs from Sept. 24 to Nov. 15, with a five
bird daily
limit and a possession limit of ten.
Snipe season
extends from Sept. 24 to Nov. 12; limits are eight daily and sixteen in possession.
Rails and gallinules, Sept.
1 to Nov. 9,
Limit
on rails is 25 and only one day's limit is allowed in possession.
Ga l l.LnuIe s have limits of 15 daily and 30 possession,
Sea duck s-cscoters, eiders, and old squaws--will
be legal from Sept. 25
through Jan. 10 with limits
of 7 and 14.
There still
new boating
horsepower,
passenger.

seem to be a lot of sportsmen who don't know about the
law which requires
ill motorboats, regardless
of
to carry one U.S.C.G.
approved life preserver
for each

Operation
Goose Transplant,
a highly successful
project
which has
given Maine a small nesting
population
of Canada geese, was repeated again this summer.
Three hundred geese, of all ages, were
released
at game management areas around the state.
They were
live-trapped
at the Brigantine National Wildlife
Refuge in New
Jersey and transported
here by members of the Game Division.
The
birds were tagged with color-coded leg marke:PQand any reports on
sightings should be sent to Bill Peppard, Migratory
Bird Research
Leader, School of Forest Resources Bldg., U. of M., Orono.
Safety Officer
John Marsh is putting
together
a list of snowmobile
clubs so that he may keep snowmobilers informed on matters of interest to them. The names and addresses
of all club officers
should be sent to John Marsh, Safety Officer, Maine Fish & Game
Dept.,
State Office Bldg., Augusta
04330.
Howard "Skip" Spencer, assistant Game Division
chief, chaired
the
recent meeting of the Technical
Section, Atlantic
Flyway Waterfowl
Council,
held at Charleston, South Carolina.
Commissioner Ronald
T. Speers and Migratory Bird Research Leader Bill Peppard also
attended the Counci 1 session.
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Dragons and Damsels
of the Waterways
a close

look at two

AND damselflies
(order Odonata) with their
handsome coloration and
spectacular powers of flight, are
usually the most conspicuous insect group found near our inland
waters. From early morning to
late evening, they fly back and
forth or dart erratically about in
search of food, especially along
the shore lines and over waterways. Sometimes they are found
miles away from water.
Various common names including devil's darning needle, mosquito hawk, snake doctor, and
horse stinger have been derived
from superstitions about some of
the larger dragonflies. Of course,
they do not sting, doctor snakes,
or serve as darning needles although they are effective mosquito killers. Some of the larger
forms can give a slight but harmless bite.
Adult dragonflies and damselflies have two pairs of wings,
strong chewing mouthparts, a
pair of large compound eyes, and
three pairs of short legs used for
perching and capturing prey.
However, dragonflies and damsel-

D

RAGONFLIES

common and beneficial insects

By Matthew Scott
Fishery Biologist
Sketcll0s by :\Inlcolrn Hpcl11101HI

flies differ in several ways. Damselflies have narrow heads and
are small, slender, delicate, and
appear uncertain in flight. Their
two pairs of wings are similar
to one another and are generally
held together above the body
when the insect is at rest. Dragonflies have wide heads and are
much larger than damselflies,
their pattern of flight is stronger
and more direct, and their wings
are broader. They hold their
wings horizontally when at rest.

Mouth parts of both dragonflies
and damselflies are adapted for
biting prey, which is caught and
usually consumed in flight. Food
generally consists of mosquitoes,
gnats, flies, and a variety of other
insects. Dragonflies and damselflies hardly ever use their legs for
walking, but they are used very
effectively in capturing and handling prey.
Odonata develop in
Iseenfreshin thewater.
Adults are often
mating process flying
N GENERAL,

Adult dragonfly. Wings are held
horizontally when the insect
is not flying.

Adult damselfly. Wings are
generally held together above body
when the insect is at rest.
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Dragonfly nymph ( 1 hX) and side view
of head showing enlarged lower
lip which is hinged to form a
stout organ for grasping prey.

nerable to
and other
emergence
confined to
afternoon.

1

(

/

of Odonata to
man is. probably immeasurable.
T
Adults destroy mosquitoes, gnats,
HE

in tandem. After mating, the
eggs are deposited in a variety. of
ways, depending on the species
involved. Eggs may be simply
dropped into the water, attached
to objects in the water, deposited
in long gelatinous strings or
masses, dropped in floating algae
mats, or inserted in soft plant
tissue just beneath the water.
The newly hatched young are
called nymphs and are tiny, longlegged, spidery creatures. usually
less than 1/10 of an inch long.
They are strikingly different
from the adults. These nymphs,
living on submerged plants on the
bottom of ponds and streams,
breathe by means of gills which
extract oxygen from the water.
They are rarely found in polluted
waters. Damselfly nymphs can
be distinguished from dragonfly
nymphs by their more slen~er
bodies and by their three leaflike
gills at the tip of the abdomen.
Nymphs are classified as climbers, sprawlers, and burrowers.
All are predaceous although they
capture prey in various ways;
some hide and wait, and others
search. In any case, prey within
reach is seized suddenly by a
lightning-like extension of the
hinged lower lip. Very large
nymphs are said to be able to
seize prey as much as one inch
away as the result of the combined action of the lower lip and
the forward movement of the
body. The lower lip, with its two
lobes, serves as a clamp to hold
the food in position while it is
Maine Fish and Game - Summer, 1968

crushed by the jaws. Food consists primarily of aquatic insects,
worms, small fresh-water clams,
and crustacea.. The very young
nymphs feed on microscopic organisms. In the northern states,
very little food of any kind is
consumed by nymphs during the
winter months.
Full growth of the nymph usually occurs within one year, as
the majority of Odonata have a
one-year life cycle. At the end
of this time, the nymph crawls
out of the water and attaches itself to some suitable object such
as a twig, rock, log, or aquatic
vegetation. The actual process
of adult emergence involves the
splitting of the nymphal skin
along the back. As this rupture
becomes larger, the head, body,
legs, wings, and abdomen of the
adult insect are slowly withdrawn. This newly-emerged adult
is pale and without coloration. It
clings to the old skin for about
an hour, and the color pattern
slowly appears as the wings. and
body become dry, stiff, and strong
enough for flying. Full adult coloration is not developed until
several hours. after emergence.
Adult dragonflies probably have
fewer natural enemies than most
insects. However, the newly
emerged adults are especially vul-

birds, frogs, spiders,
adult Odonata. The
of adults is usually
early morning or late

VALUE

and other insect pests, and the
nymphs serve as a very important source of food for fish. Certain species of dragonflies are
pests around bee yards, but on
the whole, it would appear that
the Odonata are a beneficial, as
well as attractive, group of insects.

Suggested Reading
Borror. D. J., and D. M. DeLong. 1959.
An Introduction to the Study of Insects. Rinehart & Co. 1030 pp.
Matheson, R., 1954. Entomology for Introductory Courses. Comstoc.k P':1blishing Co., Inc. Cornell Universi ty
Press, N. Y. 629 pp.
Pennak, R. W., 1953. Fresh-water Invertebrates of the United States. The
Ronald Press Co. N. Y. 769 pp.
Usinger, R. L., 1956. Aquatic in~ects
of California. University of California Press. 508 pp.

Damselfly nymph ( 1 hX).
Note leaf-like
gills at tip of abdomen.
1
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It's a Long Way to Pasture

T

AG RETURNS from adult Atlantic salmon tagged in
Maine since 1962 indicate that these fish migrate
northeastward after leaving our rivers. The adults are
tagged, usually June through October, as they enter the
salmon rivers to spawn. Spawning occurs late in October
or early November, depending on water flows and temperatures. The post-spawners, or kelt, may return to the
sea in the fall, but many overwinter in the river and seek
the salt water the following spring.
Survival after spawning is quite usual for the Atlantic
salmon compared with the several species of Pacific salmon which all die within a short time after spawning. The absence of dead kelts in our rivers and the presence of many
live kelts in the rivers in the spring are facts apparent even
to the casual observer. Research information where adult
fish are counted on their way to and from the spawning
areas shows the spawning survival rate usually to be at
least three-quarters of the migrants. Although the survival rate is high at this stage, circumstantial evidence suggests that many kelts succumb when reentering salt water
for more feeding. Presumably, the loss is due to inability
to re-adjust the kidney function for further life in the
salt water.
Annually since 1963, the kelts tagged in Maine have
been recaptured in Nova Scotia and Newfoundland in the
summer and fall of the year following tagging. Occasional
tags have been returned from Greenland. If we assume

Distribution of the
1966 and 1967 tag returns
from the smolt-size
(6-9 inch) Atlantic salmon
released in Maine in
April 1966. The number
in the circle indicates
the total tag returns
from that general area.
Returns came from
commercial fishing gear,
some returns from
very close to shore.

Atlantic
Ocean

100
IOILU

By Richard E. Cutting
Salmon Commission

Biologist

the kelts leave the rivers on May 1 and then we measure
the distance to the place where recaptured, we can estimate how fast the salmon migrate. The calculations show
~ mov~men.t of 11 to 13 miles per day, assuming straight
lme migration. Actually, some random wandering must
take p~ace, so faster daily rates of movement probably are
occurnng.
So, some information on marine migrations of our kelts
is available now. The Salmon Commission looked eagerly
for the results of the 1966 .rnolt tagging (Maine Fish and
Game, Summer 1966). Those 6- to 10-inch fish entering
the sea might exhibit different patterns of migration. Durin~ the_ fir~t summer at sea, the postsmolts were captured
pnmanly m two areas - in herring weirs on the Nova
Scotian shore of the Bay of Fundy and in mackerel nets
near Halifax, Nova Scotia. Similar first-year recapture
patterns occurred for the smolts released in 1967. The
commercial fisheries of the two recapture areas are estab1 ished for other fish species; our salmon happen to be in
the area and are caught accidentally. Our postsmolts may
frequent more widespread areas, but commercial fishing
gear capable of catching them may not be in operation.
We might sum up by stating that the 1966 and 1967 postsmolt tag returns are minimum information on areas utilized by our young salmon in the sea.
The second sea-year tag returns for the 1966 smolts
were most interesting. Some of the salmon returned in
the fall of 1967 to spawn as grilse (three to five pounds
size). Others were caught in far-off places by commercial gear fishing for salmon. The earliest marine tag returns (early July) came from southern Newfoundland.
Later in July, tagged fish were caught along the easterly
and northeasterly Newfoundland coasts, along the Labrador coast, and one on the Greenland coast. Tag returns
from August through November came from the Greenland west coast. But in November and December, tag
returns came again from northeastern Newfoundland.
Apparently, the latter fish had moved out into the Labrador Sea between Newfoundland and Greenland during
late summer and fall but turned and started back toward
Maine and were captured while following the Newfoundland coastline. Survivors of this migration will enter the
home rivers in the spring and summer of 1968 as bright
salmon. Of course, these spawners will be a year later
than their brethren which returned in 1967 as grilse. The
salmon destined to spawn as grilse most probably moved
no farther than the southern Newfoundland area because
there wasn't sufficient migration time for a longer journey.
The insight to the migration of Maine's Atlantic salmon
was made possible only by the co-operation of Canadian
and Danish people, both the commercial fishermen and
the fishery scientists. Human desire to obtain the knowledge over-rides selfish interests and national boundaries.
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T~e _ aut~or resigned his position with the Atlantic Salmon Commission m March, 1968, to accept a similar post in Newfoundland.
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dor coast, and one on the Greenland coast. Tag returns
from August through November came from the Greenland west coast. But in November and December, tag
returns came again from northeastern Newfoundland.
Apparently, the latter fish had moved out into the Labrador Sea between Newfoundland and Greenland during
late summer and fall but turned and started back toward
Maine and were captured while following the Newfoundland coastline. Survivors of this migration will enter the
home rivers in the spring and summer of 1968 as bright
salmon. Of course, these spawners will be a year later
than their brethren which returned in 1 967 as grilse. The
salmon destined to spawn as grilse most probably moved
no farther than the southern Newfoundland area, because
there wasn't sufficient migration time for a longer journey.
The insight to the migration of Maine's Atlantic salmon
was made possible only by the co-operation of Canadian
and Danish people, both the commercial fishermen and
the fishery scientists. Human desire to obtain the knowledge over-rides selfish interests and national boundaries.
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Ciaddls Fllf-'S
MASTER

BUILDERS

OF THE STREAM
By Raymond A. DeSandre
Fishery Biologist

HE CADDIS FLIES are not spectacular insects when judged
by almost any standard. They
make a striking contrast with
their close relatives the butterflies and moths, which are probably the most attractive, the most
numerous, and perhaps the best
known of all insect groups. The
adults are small and mothlike, inconspicuously colored in tans,
grays, browns, or black. There
are about 3,000 species known,
which makes them a small group
in the insect wor Id where some
groups are represented by 100,000
or more species.
Gaddis flies characteristically
fold their wings, roof-like, over
their body when at rest. Their
flight is rapid with well developed
dodging movements. Their mouth
parts are poorly developed and
specialized for sucking plant
liquids.
The caddis flies have not been
studied to any great extent.
While they have been held in captivity and portions of their life
cycle described, the complete life
cycle has not been done for a single species. Undoubtedly, if caddis flies were highly beneficial to
man, as pollinators, for example,

T

Adult caddis fly ( 1 hX)
1

or even detrimental to his crops,
they would have received much
more attention.
Adult caddis flies live on land
and may be found near lakes and
streams from May until well into
the fall. One hatch was observed
taking place along the Kennebec
River early in November when
the snow was on the ground !
Adults may live 30 days or less.
Gaddis fly eggs are laid in
a variety of ways. Some are
dropped into the water, and
others are deposited on an object
a short distance above the water.
When these eggs hatch, the larvae drop into the water where
they continue development. More
commonly, the adult female dives
beneath the water surface and
attaches the eggs to some underwater object.
Shortly after hatching, the
caddis worms, as they are then
called, begin construction of .some
sort of protective case. It is this
form which attracts the most interest in this insect group. The
materials most available and the
species determine the type of construction. Most common are cases
of sand, gravel, leaves, grass,

Caddis
fly larva in cases constructed
of various materials. Top to bottom:
stick and bark case, sand grain
case, and stick case (all 1 hX).
1
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Sketches

b:r Ma Icolrn Redmond

twigs, or bark. The larvae live
inside the cases and actively
search for food by using their
front legs to crawl around the
pond or stream bottom, dragging
their cases behind.
Larvae of some species construct silken cases in addition to
silken nets which they use to capture food. Most of the nets are
funnel-shaped with the open end
upstream to catch food as it drifts
with the current. In the bottom
of the funnel is a silken strainer
which passes water and traps the
food which is eaten by the larva.
The net makers are more often
associated with running water
while those species which build
the stone or twig cases are usually
found in quiet water.
Most of the life of a caddis fly
is spent in the larval stage. About
two weeks before emerging into
the adult form the caddis larva
plugs the end of its protective
case and begins the pupal stage
of development. After this short
but crucial period of development
the pupa emerges from the case
and transforms into the adult flying form.
Although adult caddis flies are
of little interest except to birds
or other small animals that feed
on them, the species holds a high
position in the world of interesting insects because of the activities of the little caddis worms master builders of the stream.
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Game Management Areas
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R THE MANAGEMENT of fa
goose migrants, the
Lona0considered
Lake area in northe
Aroostook County
was
the best pos ibility in the State of
· e by the noted goose expert,
rence Jahn. Why
fall goose migrants need to be
naged, where is
ng Lake, and who is Laurence Jah ? These are all
fair questions to ask.
First of all, a population of geese can
verharvested
although they will stand a 20 per cent annua harvest loss
and remain stable or increase slightly. Har ests greater
than this would decrease the population.
en 10 to 15
per cent of the total hunting morta ·
occurs at one
migrational stopping point,
s
unting losses can
be suspected for that
ula .
f Canada geese. Game
wardens in the Lon
e e_a esti~ated that th~ kill of
geese at the mi rat no stoppmg pomt was 300 m 1965
or 10 to 15
of the peak population using the area
that fa
erefore, the time has arrived to consider the
nece ty of management. History of good goose hunting
are s reveals that as time progresses and the area becomes
er known, a concentration of hunters will take place
nd goose harvests will become excessive unless proper
controls are exercised.
The center of the fall goose migrational stopping point
in northernmost Maine is located at an island in the north
end of Long Lake, Saint Agatha Township, in northern
Aroostook County. A major flight of geese arrives from
Temiscouata Lake in Quebec Province in addition to
secondary flights from the Saint Lawrence River by way ·
of Fort Kent. After leaving the Long Lake area, most of
the geese are believed to fly south using the .Penobscot,
Sebasticook, and Kennebec valleys on their way to
Merrymeeting Bay. Stopping points of lesser imp_ortance
en route to Merrymeeting Bay are the Pushaw region and
the Corinna-Newport-Pittsfield area.
.
The island in Long Lake looms as a lush bullseye m a
massive target of clear blue water. The fall population of
geese stopping there has within recent times i~cre~sed from
a scattering few to nearly 3,000. The migranon takes
place between October 1 and November 30,_ reaching a
peak during the last ten days of October and first ten days
of November. The increasing of the geese is due to an
apparent recovery in populations from the marke~ hunting
days, combined with a favorable man-made environment
and light hunting pressure.

b
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AURENCE JAHN, of the Wildlife Management Institute,
is a nationally recognized authority on goose management. He has been particularly active in goose management at the Horicon marshes in Wisconsin. It is interesting that in 1966, the seasonal goose kill in Maine was
1 700 birds and for a three day season in Wisconsin it
w'as 31,235'. Mr. Jahn accepted an invitation to Maine
from Game Division Chief Kenneth Hodgdon, to look at
nine specific areas that were being considered by Maine
game biologists for the management of Canada geese.
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By Henry S. Carson
Game Biologist

~

A study had been made in 1965 to determine if the
geese that stopped at Long Lake during spring and fall
migrations had enough available feed. Information was
gathered from farmers, game wardens, and the U. S. Soil
Conservation Service. Land use information was taken
from aerial photographs within a five mile radius of Long
Lake Island. Within this area there were 7 ,000 acres of
cultivated land, of which 43 per cent was in potatoes; 36
per cent in oats, buckwheat, and rye grass; and 21 per cent
was in clover. An estimated 350 to 400 geese used the
area in the spring, and an estimated 2,500 to 3,000 geese
in the fall. Existing food supplies were judged to be more
than adequate for the geese.
The next phase of the investigation was a joint effort
between the U. S. Soil Conservation Service and the
Maine Department of Inland Fisheries and Game. The
objectives were to see if waterfowl marshes could be
created, or existing ones improved, under the recently
established St. John-Aroostook Resource Conservation and
Development program. Potential marsh development sites
were selected from aerial photographs, and a field investigation was made during the early fall of 1965. Investigations eliminated five of the twelve sites studied, and
seven sites were listed for further study.
Geese were observed in the townships of Madawaska,
St. Agatha, Frenchville, Fort Kent, and T. 17, R. 5.
Long Lake Island itself was found to be a waterfowl
paradise. During one visit to the island, 1,000 to 1,200
geese were seen off the southern tip of the island while
400 to 500 black ducks were busily feeding on the east
side of the island. During another visit, approximately
800 geese were seen feeding in oat and buckwheat stubble
on the island itself.
Long Lake Island is approximately 300 acres in size
with the highest point on the island approximately 25
feet above the surface of Long Lake. A recently constructed causeway one-half mile long connects the northeast end of the island to the mainland. The island was
formerly used for agricultural purposes o!llY and is primarily composed of Plaisted and related soils. Crops consist of hay, potatoes, oats, buckwheat, and clover.
Since construction of the causeway, the island shore
line has been divided into camp lots; cottage development
was under way in 1965. Much of the soil along the shore
is unsuitable, or at least questionable, for sewage disposal.
Camp development would directly contribute pollution to
Long Lake. Many of the lots being developed are too
small to comply with the State Plumbing Code which
states, " ... nor shall any such septic tank or other system
of private sewage disposal be placed nearer than 60 feet
to the normal high water mark of any lake." Present
water classification of Long Lake is B-2, which is supposed
to be acceptable for recreational purposes; no sewage disposal is permitted unless adequate removal of waste constituents has taken place. It was the consensus during the
1965 investigations that the island habitat should be protected from camp and cottage encroachment.

D

URING THE SUMMER of 1966, the Soil Conservation
Service working under the St. John-Aroostook Resource Conservation and Development Project completed
a fairly detailed study of soil types at nine potential
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marsh sites in the Long Lake area. From this investigation, it was learned that seven of the areas were relatively
unsuitable for marsh construction or improvement. Steep
slopes, unsuitable soils, or very limited shallow water potential were the limiting factors. Two good sites were
found, but one was heavily wooded and the other had an
active colony of beaver on it. Therefore, marsh development possibilities are limited to two areas; engineering
studies and cost estimates could be made if development
were decided upon. Immediately following the Soil Conservation Service survey of soils, an extensive upland investigation was launched. In addition to Mr. Jahn, several
federal and state personnel were in the party.
The investigation revealed that geese had adopted
behavioral characteristics to the locality in the fall, and
there was a nucleus of 2,000 to 3,000 birds to work with.
Land use practices in the area were found to be very
favorable to the geese. The task was to devise ways to
hold and possibly increase the number of geese using the
area. The approach was visualized as utilizing privately
owned lands with the co-operation and co-ordination of
the Soil and Water Conservation Districts, especially
through the Resource Conservation and Development project.
For all practical purposes, Laurence Jahn concluded
that management of these geese could best be done by
regulation. Development of marshes near Long Lake
was not considered necessary as far as geese were concerned.
One major recommendation was to provide an undisturbed aquatic roosting site for geese in the fall. The
north end of Long Lake, including the island, could be
closed to hunting and boating from October 1 until freezeup. This would also give the geese an undisturbed up-

Aerial view of Long Lake Island, looking north. The
causeway is [ust visible to the right of the island.

land roosting site. It was recommended that the island
be purchased, if this was to be a long range proposition,
and that this be done as soon as possible, not only for the
benefit of geese but to prevent island residents' domestic
wastes from seeping into and contaminating or super-enriching Long Lake. Acquisition is only a vague possibility, even by the federal government.
A second major recommendation was to improve opportunities for geese to feed in upland areas. It was
believed that this could be accomplished' by the establishment of a zone around Long Lake where only morning
hunting was permitted. This would give the geese an undisturbed afternoon to feed. Fall crops are harvested before the goose season opens, but available waste grain and
green vegetation would provide adequate food.
A four year rotation consists of two years of potatoes,
one year of oats under-seeded with hay, and one year of
hay. A minimum of fall plowing is done to maintain a
vegetative cover on the soil and to reduce erosion. This
makes a maximum of waste grain and green vegetation
available to geese. Small potatoes left in harvested fields
may be eaten by Canada geese. Young timothy and red
clover, and especially newly sprouted waste oats, will
provide attractive vegetation for grazing in harvested oat
fields. Combined buckwheat fields will probably furnish
only limited quantities of food.
A third recommendation was to keep hunting mortality
within safe bounds. Remembering that a population of
Canada geese can stand up to a 20 per cent hunting loss,
banding records in the Atlantic Flyway should be examined
in detail for an insight on breeding grounds, migratory
stopping areas, and wintering grounds for the geese using
Long Lake. If high mortality is suggested in other
localities, it way be necessary to enter into co-operative
agreements with the states or provinces involved, to protect specified areas and to permit the flock to increase.
The Commissioner of Inland Fisheries and Game should
also be given the authority to regulate the spacing of
blinds, to make it mandatory for hunters to register the
geese bagged, and to close the season when an allowable
harvest quota has been reached. An additional block outside of the morning-hunting-only area should be set up,
which if necessary could be closed to the hunting of geese.
Following these recommendations, a bill was entered
by Representative John Martin of Eagle Lake in the 103rd
Maine Legislature to make the north end of Long Lake a
game management area. This bill was passed, and at a
later legislative session another bill will be entered to provide the Commissioner with regulatory powers.
In the meantime, ten aerial flights were made over the
general area between September 21 and November 6,
1967. Apparently the spacing between flights was too
great to observe any large numbers of geese, which reportedly passed through the area, as the highest goose
count was only 308 on November 4. More information
is needed concerning the number of geese migrating
through northern Maine before any realistic harvest quotas
can be established.
HE LONG LAKE area has been recognized as the best
possibility for fall goose management in Maine, and
the wheels are in motion to safeguard this unique area for
the future.

T

Southern tip of island with geese visible on horizon.
Recent cottage development has taken place in this area.
Photos

by S. Von Dny
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Algae: ''Grass"

of Many Waters
By Alton H. Gustafson,

M

animals,
and many populations of
terrestrial animals are largely
dependent on members of the grass
family for their food, either directly
or indirectly. Similarly, the animal
life of aquatic environments is dependent for food on several groups
of photosynthetic plants collectively
known as the algae. Although 25,000
species of algae have been described
and given scientific names, relatively
few have common names. One may
refer to such conspicuous examples
as rockweeds, kelps, Irish moss, pond
scums, mermaid's tresses, and a few
others, but the remainder have not
been called sharply to the attention
of laymen. Their important place in
the natural world has not been generally recognized. These numerous,
abundant, diverse, ubiquitous, and
fascinating organisms are well worth
study for many reasons. Perhaps the
recent concern with problems of polAN'

HIS DOMESTIC

Chairman, Department of Biology
Bowdoin College

lution will serve to direct proper attention to them.
Terrestrial plants possess roots,
leaves, stems, and reproductive structures such as cones and flowers; and
we utilize these as recognition marks
for the various groups included
among the 350,000 species known
the world around. The algae do not
possess any of these organs. Although they carry on the same fundamental processes as the terrestrial
vegetation, they are organized in a
wholly different manner. Their forms
range from simple, single cells, to
colonial aggregates, to simple and
branched filaments, to structures resembling higher plants, and some are
very complex. They include some of
the tiniest plants as well as some of
the largest such as the giant kelps.
Their sexual organs are unicellular
in contrast to those of the terrestrial
types which are always multi-cellular. They lack the vascular systems
by which land plants transport materials from one part of the plant to
another. Finally, they do not have
embryos, although all land plants do.
The cells making up the bodies of
both land plants and the algae are

very similar in general features, but
they differ from one another in a
number of distinct ways. The major
differences lie in the nature of the
photosynthetic pigments, the cell
walls, and the food reserves which
they produce. These features are useful in distinguishing the eight recognized groups of algae.

ARE essentially aquatic organisms, growing in all our natural bodies of water from the smallest to the largest, the coldest to the
warmest supporting any kind of life,
the freshest to the supersaline, and
from the surf ace to hundreds of feet
in depth. A large number of kinds
grow on moist surfaces such as the
soil. Others grow on or in other
types of plants and animals. Some
species grow in close association
with certain fungi to form those
numerous, varied, and widespread
growths known as lichens.
Many single-celled and some colonial representatives of green algae,
yellow-green algae, euglenoids, and
dinoflagellates are motile: they can
move about by means of hair-like
structures called fiagellae which are
normal cellular features. The reproductive cells of many algae are also
motile.
Most species of algae are not motile, and thousands of kinds spend
most of their lives attached to solid
objects of great variety. Intertidal
algae such as the rockweeds are excellent examples. Some of the larger
algae, such as the gulf weed Sargassum, float about and pass most of
their lives in this state. Indeed, the
Sargasso Sea, an. area as large as
Texas, is named for and characterized by the presence of great floating
masses of gulfweeds.

A
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A conspicuous
and unattractive
form of algae known commonly as
pond scum sometimes forms in
thick blankets in shallow-water
areas.

Of special interest are the thousands of small species whose members float about at the mercy of
winds, waves, tides, and currents.
Collectively known as the phytoplankton, they are extremely important as primary producers. In oceanic
waters, two groups of unicellular
algae, the diatoms and the dinoflagellates, carry on most of the photosynthesis essential to all non-green
organisms. The products of this
process serve to feed small herbivorous animals, these in turn are consumed by larger animals, and these
in tum furnish food for still larger
forms. The algae are the starting
points for many of the food chains
and food webs which have been recognized. When one considers the
vastness of the oceans as compared
to the land surf aces of the earth, the
idea that these tiny algae carry on
more photosynthesis than does the
terrestrial flora is not unreasonable.
In addition to their extremely critical role as primary producers, the
algae are important to animal life in
other ways. As a by-product of
photosynthesis, they release oxygen
and, thus, aerate the waters to the
benefit of the animal 'life which requires it in its respiratory activities.
The plants provide protection and
shelter for the many small animals
which live among them. They provide· breeding grounds in which eggs
may be laid, the young produced,
and the juvenile stages developed until they seek wider horizons for their
activities. In light of these considerations, the necessity for obtaining
knowledge about the place of the
algae in aquatic life becomes very
apparent.

A

takes several forms in the various groups
of algae. A common method is by
SEXUAL REPRODUCTION
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fragmentation. A portion of a plant
simply separates from its parent and
becomes a new plant which may grow
to normal size. Cell division is characteristic of most algae. Here an
original cell produces another, identical to itself, by a rather complicated
division of the cellular components.
Both cells grow back to normal size,
and the process may be repeated several times in the course of a day.
Most algae produce one or more
types of asexual spores. Here a cell
may divide its contents into several
or many parts. Each one becomes a
spore capable of growing into an entire new plant. Spores may be motile
or non-motile, produced in vegetation cells or in cells specialized for
the purpose. In any event, the process may lead to the production of very
large numbers of new individuals.
Some spores are resting stages.
They are resistant to adverse environmental circumstances, and they tide
the organism over until more favorable conditions prevail, at which
time they germinate to produce a
new alga. Many algae winter over
by means of resistant resting spores.
Sexual reproduction occurs in
most groups of the algae. Indeed,
this form of reproduction may have
originated among primitive algae.
The ramifications of the phenomena
associated with sexual reproduction
in the algae are beyond the scope of
this short article, and we touch upon
the subject lightly. Suffice it to say

that, in general principles, the fundamentals of the process are the same as
in animals. Special cells called gametes or sex cells unite with one another, as is the case with the sperm
and the egg in higher animals. The
product of the union, the zygote,
may grow into a new plant or it may
divide first and give rise to several
new individuals. Sometimes special
sex organs and highly differentiated
gametes are produced. In some cases,
male and female plants occur, and in
others, both male and female structures appear on the same plant. Further, since many sex organs may occur on one plant, the opportunities
for increasing the number of organisms is very great.
In summary, reproductive devices
in the algae have the potential for
yielding very large numbers of offspring and account for some of the
phenomena to be mentioned later.

A LGAE MAY SPREAD rapidly from
.tl. one region to another, and if the
proper conditions prevail in the newly invaded territory, the distribution
may be increased. They may be carried by water movement to every portion of the body of water in which
they grow. They may be transported
inadvertently by many other agencies.
Birds, water-inhabiting animals, man,
boats, and winds are prime agents for
carrying entire plants or spores to
new regions.
29
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Under certain combinations of environmental circumstances such as
high temperatures, adequate light,
and favorable concentrations of mineral substances, some types of algae
reproduce at a rapid rate causing
algal blooms. Diatoms, dinoflagellates, blue-green algae, euglenoids,
and some types of green algae are
notorious bloom producers. Whole
ponds, lakes, streams, and even hu~dreds of square miles of oceamc
waters have been recorded in bloom
states over a long period of time.
The widely publicized "red tides"

are blooms of certain dinoflagellates.
The release of huge quantities of
the wastes of civilization into streams,
rivers, ponds, lakes, and even arms
of the ocean have stimulated the development of such blooms. This phenomenon has become more noticeable in recent years as our population
has increased and more and more
pollutants have been poured into our
waters from industrial plants, paper
pulp mills, sewage outlets, etc. The
condition of some of the Great Lakes
has been called to our attention dramatically in the last few years.
These wastes contain materials
ideally suited for algal growth, and
they flourish. The growths become
so thick they prevent light from
reaching deeper waters. The algae
in this lower region cannot carry on
photosynthesis, and thus they ~nd
the animal life suffer from depletion
of oxygen. Bacteria and fungi attack the vegetation, but they, too,
utilize oxygen, and the bodies of
water becomes stinking masses of
half-decayed vegetation and dead
animals. Thus, under the circumstances described, the algae which
normally tend to purify the waters
simply add to the unwholesome condition.
Civilization is in serious trouble,
which will increase unless man takes
the necessary steps to adjust the
balance which once prevailed.

almost ideal organisms
for many kinds of research and
have long been used to simplify study
of fundamental problems in biology.
This use has accelerated in the last
few decades coincidentally with our
increasing ability to grow many kinds
in pure culture. Upwards of a thou-

A
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30

sand species of algae are now being
grown in this manner and may be
obtained from depositories in several countries.
Studies of productivity - both in
natural waters and under controlled
experimental conditions - occupy
many algologists, for, as basic members of the food chains and food webs
occurring in aquatic surroundings,
their contribution is of fundamental
significance. We have become more
conscious of this as the problems associated with water pollution have
come to the fore.
Lichens, those curious mixed
growths of algae and fungi, have
attracted the attention of naturalists
for more than two centuries. Only
recently have they been grown in
pure culture, and attempts to ascertain the relative roles of the two
components show some hope of
realization.

of kinds of algae have
been used directly as a source
of food by man. Oriental peoples
have been more appreciative of their
value in this respect than have people
of the western world, although there
is now world-wide interest in the potentialities. Japanese people cultivate
a number of species as food sources.
Certain red algae are sources of agar,
a gelatinous substance used as a basis
for making the culture media used in
growing microorganisms for study
in medicine and commercial applications. The Irish moss, Chondrus
crispus, is widely used as a basis for
blanc-mange and other confections.
Colloids extracted from this species
have come into prominence in making
ice cream, puddings, and chocolate
milk. Alginic acid derived from the
cell walls of certain brown algae is
used in foods and in various capacities in the textile industry.
Coastal dwelJers in various parts
of the world have made fairly extensive use of algal material as a vegetative manure, which adds humus to
the soil as well as such important
scarce elements as potassium, phosphorus, and nitrogen that are released as they rot away in the soil.
The diatoms so useful to aquatic
animals as food have some direct economic benefits for man. Their silicon

A

NUMBER
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walls are very durable. When a diatom dies, its shell sinks to the bottom
of the body of water in which it
grows.
Over long periods of time,
vast quantities may accumulate
as
fossils on ocean bottoms. Great deposits of "diatomaceous
earth" laid
down in various earth geological
strata have become exposed in later
times. Found in many places on our
globe, such deposits may be hundreds of feet thick and run for many
miles, thus testifying to the enormous
numbers which inhabited ancient seas
as they now inhabit modern waters.
They are mined and used in many
ways in industry.
Many algae, especially green and
red algae, precipitate large quantities
of calcium carbonate in carrying out
their metabolic activities, and this becomes converted to limestone rock in
the course of time. Prominent ancient deposits are known from many
parts of the world, and the same
activity is being carried on currently.
This may be observed in the great
coral reefs of the tropical and semitropical seas of the world.
Coral
animals and the algae seem to corrtribu te about equally to the making
of coral reefs. Some members of the
blue-green
algae also precipitate
limestone now as they did in ancient
times.
They also form travertine
rocks in hot springs where they live
at temperatures as high as 85 degrees
centigrade as shown so colorfulJy in
the springs in Yellowstone National
Park.
Interestingly enough, the blue-green
algae have long been known from
ancient fossil-bearing rocks in North
America and recognized as some of
the oldest fossils with an estimated

age of at least 500 million years.
A few years ago in the Lake Superior
region, additional beds of fossiliferous
blue-greens were found whose age
has been put at approximately 1 .5
billion years; and even more recently,
beds discovered in Australia have
been estimated to be about 3.5 billion years old. These relatively primitive plants have been in existence for
a longer period of time than any
other known organisms.
Scientists believe that the early atmosphere of the earth did not contain free oxygen as it now does. When
photosynthetic algae evolved, they
released free oxygen into the atmosphere as a by-product of the chemical
reactions involved in the manufacture
of carbohydrates. The earth's atmosphere contained oxygen from this remote period on, until now about 20
per cent of the atmosphere is oxygen.
This great event made it possible
for many oxygen-utilizing animals to
evolve.
Algae, along with many other
plants, are known to release chemicals into their surroundings which
are antagonistic, irritating, antibiotic,
deleterious, or poisonous to other
organisms. By this means, the distribution of some organisms is controlled, thus providing an explanation
for the observed fact that certain organisms are not compatible and cannot occupy the same territory. An
outstanding and much studied case
of this kind is the famous "red tide"
brought about by the prodigious
growths of some types of dinoflagellates. We are only beginning to sense
the extent to which such phenomena
may be involved in the ecological
picture. Further, there is good evi-

Meridian

(above) is a common
multi-celled diatom. Surirella (left,
below) and Cyclotella are common
single-celled diatoms.

dence pointing to the possibility of deriving chemical substances useful in
medicine from these versatile plants.

A

might argue that
.much of what has been outlined here necessitates an understanding of the varied life cycles
which the algae manifest. To a degree this is true, but perhaps enough
has been written to indicate their importance in the natural world.
N ALGOLOGIST
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Penobscot Progress
By John L. Ketner, Jr.
Chief Engineer

on schedule in the program
P
to provide fishways on the dams of the Penobscot
River. And' with the completion of each fishway, the
ROGRESS CONTINUES

restoration of Atlantic salmon runs in the big river
comes one step closer to realization.
Included in this program are the Bangor dam,
owned by the City of Bangor; the Veazie dam, owned
by the Bangor Hydro-Electric Company; the Great
Works dam, owned by the Penobscot Company; and
the Milford and West Enfield dams, both owned by
the Bangor Hydro-Electric Company.
Thus far, excellent co-operation has been shown
by the above owners who are paying one-half of the
construction costs. The remainder of the costs are
covered by federal aid money made available by the
Anadromous Fisheries Act of 1965.
In May of 1967, a contract was let to the Cianchette Brothers, Inc., of Pittsfield, for the construction of a fishway at Milford. The fishway is essentially complete at a cost of approximately $120,000
of which 50 % is being paid by the Bangor HydroElectric Company. A Denil type fishway was designed for this dam; it is four feet wide and 225
feet long with an auxiliary water supply system.
The auxiliary water supply provides additional flow
at the fishway entrance to attract the fish. This fishway will provide passage over the seventeen-foothigh dam.
C. W. Bagley of Augusta, in June of 1967, was
awarded the contract to build two fishways at the
32

Veazie dam, shown before construction
on new
fishway began this summer.
New fishway will be
located at site of slu iceway to left of center.

Great Works dam. This project should be completed
some time this summer at an estimated cost of
$200,000, one-half of which will be furnished by the
Penobscot Company. As there are two widely separated major sources of fish attraction at this dam,
two fishways are required. Both of these fishways
are Denils with auxiliary water systems; each is
about 200 feet long, four feet wide, and provides
fish passage over this seventeen-foot-high dam.
The contract for a Denil fishway 140 feet long by
four feet wide over the 17-foot-high Bangor dam will
be let this summer with completion scheduled for
this fall. The City of Bangor will contribute onehalf of the cost of this construction.
In June of this year, C. W. Bagley was awarded a
contract for $276,970.00 to build a fishway in the
Veazie dam. This fishway will be a vertical slot type.
The vertical slot fishway is "self-adjusting" over a
greater range of water level fluctuation than is the
Denil. This design is being used at this dam as a
drop in the tail water elevation is anticipated here
in the future. This fishway will be 300 feet long by
eight feet wide and will provide a means of fish
passage over this 17-foot dam. Construction has
started on this project and will probably be completed some time next year. One-half of the cost
of this fishway will be paid by the Bangor HydroElectric Company.
The fish passage facilities at the West Enfield
clam are scheduled for construction in 1969. This
site will also require two fishways of either the
Denil or vertical slot design.
With the completion of these fishways, migrating
fish will have access to most of the Penobscot's main
stem as well as important tributary spawning areas
in the Piscataquis and Mattawamkeag rivers.
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